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j  II  ||ady(t)  -►  J  ||  ||adu(t)  as  a  -*■  •  by  tha  bounded  convergence 

theorem.  But 

jll  V-.tJl^dyCt)  -  l  l|Hn(‘,2“Bi)||au(A|) 

-  £  ||u(A|)Ha(*,2_mi)||0i 
<  II  Iu(Aj)Ha(‘,2‘“i)||  a 

"  II  j  HB(-,t)dp(t)||  Q. 

The  inequality  follows  from  Minkowski's  inequality  for  0<  ®<1.  The  desired 
result  is  obtained  by  passing  to  the  limit  as  a  ■» 

(2.3)  Remark.  The  above  lemma  remains  valid  if  we  weaken  the  continuity  assuap- 
tion  on  H.  It  suffices  that  H(s, t)  be  aeasureable  and  right-continuous  in  _t 
for  each  fixed  s.  We  can  also  replace  right-continuity  with  left-continuity 
if  we  redefine  HbC«.,£)  *s  H(s.,2"m(l.-JL))  on  A®  where  1-  (1,...,1). 

We  are  now  ready  to  prove  the  main  result.  Let  S  -  (S, ... . ,S  )  and 

T  »  (Tj . Tn)  be  independent  vectors  in  I  with  corresponding  distribution 

functions  F  and  G  respectively.  Fix  0  <  a  <  1  and  let  hi  be  nonnegative,  non- 
decreasing,  continuous  bounded  functions  on  [0,»).  Then 

El1^1hi(Si+Ti)1  "  ||inihi(si+t1)dF(s)dG(t) 

' ti)dF-)jl/a<iG<i£)  (since  Sc  I) 

'  1 Ili!Iihl<^  +  ti)dG(— }  J  >1/0  **&.  i*m*.  2-2) 


<  (|((|  n^h“  (i  +  -^)dG(t))1/afdF(s)}I/a  Ulnc.T.1) 


.  El/a(  S 

i-1  l 

(2.4)  Remark.  Suppose  H  is  any  class  of  nonnegative  functions  and  we  define  T 
to  be  H-IFRA  if  E[h(I)]  <  E1/alha(T/ct)  ]  for  ell  h  e  H,  0<  a<l.  Then  this 
same  argument  shows  that  such  a  class  is  closed  under  convolution  provided 
whenever  h  e  H,  it  follows  that  h(s  +  t)  belongs  to  H  for  fixed  _s  and  for  fixed 


3.  Another  characterization  of  1 

As  was  mentioned  in  Section  2,  El-Neweihi  characterised  the  class  I  by 


the  requirement  that 


E(HQC)]  <  E1/Cl  [Ha<T/cO] 


(3.1) 


for  all  0  <  a<  1  and  H(t)  of  the  form  II  h. (t, ) ,  where  each  h,  is  nonnegative 

i-1  x  x 

and  nondecreasing  on  [0,— ) .  With  the  help  of  Lamina  2.2  we  can  extend  the  in¬ 


equality  (3.1)  to  a  larger  class. 


Let  H  denote  the  class  of  all  nonnegative  distribution  functions  on 
r";  l.e. ,  Be  H  if  and  only  if  there  exists  a  measure  U  on  R°  such  that 
H(jt)  -  w((0,JJ).  We  denote  this  unique  measure  y  by  dH. 

Theorem  3.2.  T  «  X  if  and  oni/  if 

B[H(T)J  <  E1/0  [H°(T/o)] 
for  all  0  <  o<  1  and  all  H  e  H. 

n 

Proof.  The  sufficiency  is  clear  since  h(t)  •  II  h.(t.)  e  H  whenever  each  h. 

1-1  x  1  x 

Is  nonnegative,  nondecreasing  and  right-continuous .  Now  suppose  Tel  and 
H  <  H,  Let  P  be  the  distribution  of  T.  Then 


EIH(T>]  -  j  H(t)dFC£)  -  Jj  I[0jtj<s)dH<s)dF(t) 

-  |  ij  It3,.)<t)dF<t)]dH(8) 

<  1 1|  xIg>fl8)(t/a)  dF(t)J1/ctdH(8) 

"{M  Il0.t/dI<i)dH^)]a«(t)>1/a 

-  E1/0t  [Ha(T/o)  ]. 


(since  Tel) 

(Remark.  (2* 3)) 


C3.3)  Remark.  The  characterization  of  the  NBU  class  considered  by  El-Neweihi 
(1984)  also  extends  to  this  class  H. 
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